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a b s t r a c t
Cardiac tamponade resulting from perforation of a cardiac chamber is a relatively rare complication of
pacemaker implantation. We report the ﬁrst case of perforation of the right coronary artery related to
the implantation of a screw-in atrial pacing lead, presenting as life-threatening cardiac tamponade.
We report the case of a 72-year-old woman with complete atrioventricular block and dyspnea on
exertion. A permanent pacemaker was implanted with bipolar Medtronic active-ﬁxation leads posi-
tioned in the right atrial appendage and at the right ventricular basal septum without any difﬁculty.
Approximately 3.5 h after the procedure, the patient complained of nausea, and the systolic blood
pressure decreased to less than 60 mmHg. Echocardiography revealed a large pericardial effusion.
Because the effects of pericardiocentesis lasted for less than an hour, the patient underwent a
thoracotomy. After evacuation of a massive hemopericardium, bright red blood was seen gushing out
from the right coronary artery, which was located on the opposite site of the right atrial appendage
where a small portion of the screw tip was observed to be penetrating the atrial wall. The right coronary
artery perforation was repaired using autologous pericardium-reinforced 7-0 prolene mattress sutures.
Perforation of the right coronary artery is a potential complication and should be part of the
differential diagnosis of cardiac tamponade after pacemaker implantation.
& 2015 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.
1. Introduction
Perforation of a cardiac chamber has been reported as a relatively
rare complication of pacemaker implantation; in particular, attach-
ment of the active-ﬁxation atrial lead to the atrial wall carries the risk
of perforation that can result in cardiac tamponade [1–10].
This report describes a case of right coronary artery perfora-
tion related to implantation of an active-ﬁxation atrial pacing lead,
which has not been reported previously as a complication of
pacemaker implantation.
2. Case report
A 72-year-old woman who complained of dyspnea on exertion
was referred to our hospital on January 21, 2010. Electrocardio-
graphy (ECG) on admission showed complete atrioventricular
block with a junctional escape rhythm of 35 bpm. Although chest
radiographs revealed pulmonary congestion and an increased
cardiothoracic ratio of 55%, echocardiography showed no evidence
of structural heart disease or other abnormalities. Laboratory data
were within normal limits, with the exception of an elevated
amino-terminal fragment of the B-type natriuretic peptide pro-
hormone concentration of 653 pg/mL.
Permanent pacemaker implantation via the left subclavian vein
was performed subsequently with bipolar active-ﬁxation leads
(Medtronic CapSureFix Novus, model 5076, Minneapolis, MN, USA)
positioned in the right atrial appendage and at the right ventri-
cular basal septumwithout any difﬁculty. The atrial pacing thresh-
old was 0.7 V at 0.5 ms, the pacing impedance was 615 Ω, and the
P-wave amplitude was 3.1 mV. The ventricular pacing threshold
was 0.5 V at 0.5 ms, the pacing impedance was 888 Ω, and the R-
wave amplitude was 6.2 mV. A generator (Sensia DR model
SEDR01; Medtronic) was then connected, and ECG showed normal
dual-chamber pacing. Movement of the cardiac silhouette on
cineﬂuoroscopy in a 301 left anterior oblique view was normal at
the end of the procedure. Chest radiographs obtained in the
operation room showed the right atrial lead positioned in the
right atrial appendage (Fig. 1). An ECG recorded 40 min after the
implantation demonstrated that the pacemaker was normally
functioning with atrial sensing followed by ventricular pacing
(Fig. 1).
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Approximately 3.5 h after the procedure, the patient com-
plained of nausea, and the systolic blood pressure decreased to
less than 60 mmHg. Echocardiography revealed a large pericardial
effusion with evidence of cardiac tamponade and right atrial and
ventricular notching. Emergent pericardiocentesis was performed,
yielding 850 mL of blood, and a pericardial drainage catheter was
left in place. However, the patient's hemodynamic status did not
stabilize. Repeat echocardiogram showed a large, nonhomoge-
neous, echodense mass, consistent with thrombus, in the epicar-
dial space. Cardiac tamponade due to a large thrombus was
suspected. She was taken to the operating room to undergo
thoracotomy to remove the thrombus and determine its etiology.
On arrival to the operating room, sudden cardiac arrest occurred.
Cardiopulmonary resuscitation was performed immediately and
simultaneous thoracotomy was undertaken. A surgeon performed
open chest heart massage and the heart began to beat. After
evacuation of 1400 mL of hemopericardium along with several
thrombi, bright red blood was seen gushing out from the right
coronary artery (Fig. 2). When the surgeon pressed the right
coronary artery to control the bleeding, a semi-circle of the atrial
lead helix was found to be penetrating the right atrial appendage
apex, which was located near the bleeding site (Fig. 3). The screw
tip of the atrial lead was protruding 1.8 mm out through the wall
of the right atrium. There was no active bleeding from the helix
penetration site, and a thorough inspection of the pericardium and
heart revealed no other bleeding sites. The right coronary artery
perforation was repaired using autologous pericardium-reinforced
7-0 prolene mattress sutures. The tip of the screw on the atrial
wall was covered by autologous pericardium to prevent further
cardiac injury. The distance between the right coronary artery
perforation site and the tip of the lead helix was estimated to be
less than 10 mm.
The patient remained hemodynamically stable postopera-
tively. Two days later, the pacemaker was functioning well with
pacing and sensing thresholds of the atrial lead similar to those at
the time of implantation. Cardiac tamponade did not recur
thereafter.
3. Discussion
The major ﬁnding in this case is that implantation of an active-
ﬁxation atrial pacing lead in the right atrial appendage caused right
coronary artery perforation, resulting in life-threatening tamponade.
Myocardial perforation with or without cardiac tamponade has been
Fig. 1. (A) Posteroanterior and left lateral chest radiographs recorded in the operation room show that the screw-in atrial lead was located in the right atrial appendage and
the screw-in ventricular lead was located at the right ventricular basal septum. (B) A 12-lead ECG recorded 40 min after the pacemaker implantation demonstrates that the
pacemaker was functioning normally with atrial sensing followed by ventricular pacing.
Fig. 2. (A) Intraoperative image of bleeding from the right coronary artery. After
evacuation of 1400 mL of hemopericardium along with several thrombi, we
determined that bright red blood was gushing out from the right coronary artery,
which was located on the opposite side of the right atrial appendage to the
atrial lead screw. (B) Intraoperative drawing corresponding to (A). Bleeding site and
right coronary artery are drawn illustrated. RV, right ventricle; RAA, right atrial
appendage.
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reported as a relatively rare complication associated with the pace-
maker implantation procedure [1–10]. It is also known that active-
ﬁxation atrial leads are associated with more frequent complications
compared to passive-ﬁxation atrial leads and have been reported to
cause rare complications such as pneumothorax and aortic perfora-
tion [11–13]. To the best of our knowledge, our case is the ﬁrst in
which the implantation of an active-ﬁxation atrial pacing lead caused
right coronary artery perforation.
The determination of the etiology of device implantation-
related cardiac tamponade is often difﬁcult. We checked the
movement of the cardiac silhouette on cineﬂuoroscopy in a 301
left anterior oblique view in the electrophysiology laboratory at
the end of the procedure and conﬁrmed the absence of pericardial
effusion and cardiac tamponade. A very small portion of the screw
tip penetrated the atrial wall of the right atrial appendage in our
case, but there was no bleeding from this site during open chest
surgery. However, bleeding was observed from the right coronary
artery, which was located on the opposite site of the right atrial
appendage. These ﬁndings suggested that the screw tip of the
atrial lead penetrated the atrial wall during or after the implanta-
tion and scored the right coronary artery due to the motion of the
heart 3.5 h after the procedure, resulting in life-threatening
cardiac tamponade refractory to intensive treatment including
pericardial drainage. Perforation of the right coronary artery is a
possible novel mechanism of cardiac tamponade caused by an
active-ﬁxation atrial pacing lead.
Because complications associated with active-ﬁxation atrial
leads are related to implantation sites, such as pericardial effusion
in patients with the atrial lead implanted in the right atrial free
wall and aortic perforation in patients with the implantation site
of the mid to high atrial septum [13], the low atrial septum might
be a suitable site for active-ﬁxation atrial leads in patients without
persistent fossa ovale because of the low associated complication
rate [14]. The right coronary artery is partially covered by the right
atrial appendage and Pang et al. reported the close proximity of
the atrial lead tip to the right coronary artery when positioned in
the medial right atrial appendage [15]. In addition to the atrial lead
implantation site in the right atrial appendage, the motion of the
right atrial appendage has to be taken into account because in this
case, the right coronary artery was injured by the atrial lead tip
approximately 10 mm away at the appendage apex. The right atrial
appendage might be a suitable implantation site only for passive-
ﬁxation atrial leads, but not for active-ﬁxation atrial leads, because
of the risk of screw penetration and sequential collateral organ
damage.
4. Conclusions
In the present case report, we show that perforation of the
right coronary artery could be one of the differential diagnoses of
cardiac tamponade after active-ﬁxation atrial lead implantation.
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Fig. 3. (A) Intraoperative image showing the atrial lead screw penetrating the right
atrial appendage, which was located on the opposite side from the bleeding site.
There was no bleeding from the screw tip penetration site. (B) The magniﬁcation of
(A) is shown. A semi-circular portion of the screw penetrated the atrial wall. The
diameter of the screw was 1.17 mm. RAA, right atrial appendage; RA right atrium.
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